Antimicrobial and antiquorum-sensing studies. Part 3: Synthesis and biological evaluation of new series of [1,3,4]thiadiazoles and fused [1,3,4]thiadiazoles.
New series of [1,3,4]thiadiazoles and fused [1,3,4]thiadiazoles were synthesized. The newly synthesized compounds were screened for their antibacterial activity against Staphylococcus aureus, Bacillus cereus, and Escherichia coli. Compounds 3b and 10a displayed the highest activity against E. coli with MIC value of 78.125 μg/mL. In addition, compound 10a exhibited the highest activity against B. cereus with MIC value of 156.25 μg/mL. The antifungal activity of these compounds was also tested against Candida albicans and Aspergillus flavus 3375. Compounds 3b, 5a, 10a, and 12b showed the best activity against A. flavus 3375 with MIC value of 19.531 μg/mL. The same compounds were examined for their antiquorum-sensing activity against Chromobacterium violaceum ATCC 12472, whereas compounds 3b, 5a, and 12b exhibited moderate activity. In vitro cytotoxicity testing of compounds 3b,c, 5a, 6a, 10a, and 12a,b against human normal lung fibroblast (W138) cell line was performed. The in vivo acute toxicity of the same compounds was also tested and the obtained results indicated that compound 10a is the least toxic analog. The same compounds were studied for their DNA-binding affinity and the obtained results showed that compounds 3b, 10a, and 12a,b have moderate DNA-binding affinity.